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ATE OF CALIFORNIA-RESOURCES AGENCY WIlllAM E. WARNE, Direct

EPARTMENT OF WATER RESOURCES
0. BOX 388

CRAMENTO

March 15, 1965

Honorable Edmund G. Brown, Governor,
and Members of the Legislature of
the State of California

Gentlemen:

Bulletin No. 130-63, entitled "Hydrologic Data,
Volume IV, San Joaquin Valley", presents data on hydrologic
conditions in the San Joaquin Valley during the 1963
reporting year.

This bulletin is the first of a series which
incorporates data on surface water, ground water, and climate
previously published annually in Bulletins No. 23, 39, 65, 66,
and 77. With the inauguration of the new series, publication
of the earlier reports is discontinued.

Bulletin No. 130 will be published annually in five
volumes, each volume to report hydrologic data for one of five
specific reporting areas of the State. The area orientation
map on page iii delineates these areas. Page ii outlines the
organization of the bulletin, its volumes, and appendixes.

The collection and publication of data as contained
in Bulletin No. 130 are authorized by Sections 225, 226, 229,
230, 232, 345, 12609, and 12616 of the California Water Code.

The basic data programs of the Department of Water
Resources have been designed to supplement the activities of
other agencies to satisfy specific needs of the State.
Bulletin No. 130 presents to the public useful, comprehensive,
accurate, timely hydrologic data, which are prerequisites for
effective planning, design, construction, and operation of
water facilities.

Collection of much of the data presented has been
possible only because of the generous cooperation and assistance
of other agencies and many individuals; these cooperators are
shown in the tables where appropriate. Without this assistance
Bulletin 130-63 would be a much less valuable tool.

Sincerely yours.

Director
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CHAPTER I

INTRODUCTION

This is Volume IV in a series of basic data reports presented under a new format entitled

"Bulletin 130-63, Hydrologic Data," The five volumes of the bulletin embrace the entire State of California,

each volume being prepared by the area branch or district of the department responsible for the publication

of basic data collected in its respective area. These areas are shown on the frontispiece map.

This report contains a record of hydrologic data collected and assembled by the San Joaquin Valley

Branch of the Department of Water Resources. It brings together in a permanent and usable form the following

types of hydrologic basic data collected during the respective time intervals as shown below:

Surface Water Flows October 1, 1962 - September 30, 1963

Diversion Data October 1, 1962 - September 30, 1963

Climate Data July 1, 1962 - June 30, 1963

Ground Water Level Measurements July 1, 1962 - June 30, 1963

Surface Water Quality October 1, 1962 - September 30, 1963

Ground Water Quality October 1, 1962 - September 30, 1963

Location and General Features of the San Joaquin Valley

The San Joaquin Valley includes approximately the southern two-thirds of the Great Central Valley

of California. It is a broad structural trough surrounded on three sides by mountains: the Sierra Nevada

on the east, the Coast Range on the west, and the Tehachapi and San Emigdio Mountains on the south. It is

separated from the Sacramento Valley on the north by the combined deltas of the Sacramento and San Joaquin

Rivers. The valley extends 250 miles southeasterly from Stockton to Grapevine at the foot of the Tehachapi

Mountains; the width of the valley floor ranges from 25 miles near Bakersfield to 55 miles near Visalia and

averages about 35 miles. The area of the valley floor is 10,000 square miles, excluding the rolling

foothills that skirt the mountains.

East of the San Joaquin Valley the Sierra Nevada rises in a distance of 45 to 60 miles to altitudes

of 14,000 feet or more; to the west the Coast Range rises to 6,000 feet; and on the south the valley is

enclosed by the San Emigdio and Tehachapi Mountains which rise to altitudes of about 8,000 feet. Only at

Carquinez Strait, a break in the Coast Range east of San Francisco Bay, does the Great Central Valley

open to the sea.

The valley floor rises gently from sea level at the north end to 500 feet above sea level about

21 miles south of Bakersfield; alluvial fans along the valley borders rise to altitudes as high as 700 to

1,800 feet. The gentle northward gradient of the valley floor is interrupted by a low divide in the

neighborhood of the Kings River, about 15 miles west of Hanford; the San Joaquin Valley is divided at that

point into two separate drainage basins - the San Joaquin River Basin and the Tulare Basin.

Scope of Report

The areal scope of this volume of the report is depicted on Plates A-1, B-1, C-1, D-1, and E-1.

The location of climatological stations for which data are presented is shown on Plate A-1 and the location

of surface water gaging stations on Plate B-1. The basins, subbasins, or areas in the San Joaquin Valley for

which ground water levels are reported are shown on Plate C-1. The locations of surface water sampling

stations are shown on Plate D-1, and the basins, subbasins, or areas used to locate the ground water quality

samples are shown on Plate E-1.

The following chapters present information on precipitation, evaporation, and temperature, surface

runoff, diversions, reservoir storage, imported water supplies, ground water conditions, and quality of

surface and ground water.



The tabulated basic data are presented in Appendixes A through E. These appendixes include all

basic data collected pertaining to climate, surface water flow, ground water level measurements and

water quality analyses of surface and ground water.

Numbering System Designations

In the paragraphs which follow, there are presented descriptions of the various numbering and

coding systems used in this report. These systems are utilized to facilitate machine data processing.

Region Designation

The region designations used in this report pertain to geographic areas as defined in Section 13040

of the Water Code. The State is divided into nine regions and the San Joaquin Valley area encompasses

that portion of the Central Valley region south of the north boundary of the Stanislaus River drainage area.

Climate Station Designation

The climatological station designations used herein and in Appendix A are based on the drainage

basin and alpha number. Stations are also named and latitude and longitude locations are determined to

the nearest minute.

Each main drainage basin is assigned a letter and each subbasin a number, as shown on Plate A-1

of this report.

The alpha order number is assigned each station to denote its order m alphabetical sequence for

machine processing. The subnumbers are used to avoid duplication of the original four-digit system for machine

processing. Only 21 columns are available for station name; therefore, some abbreviations are necessary.

Surface Water Gaging Station Designation

The index number for each gaging station is composed of a number which begins with an

alphabetical letter designating the hydrographic area, followed by the first digit which indicates the main

river basin. The second digit refers to a tributary of the main river basin. The hydrographic area and the

river basins are outlined on Plate B-1. The remaining three digits are used to number stations in an upstream

direction with the lowest number at or near the mouth. The digit 9, which is the third from the left,

indicates that the station is a surface gravity diversion station. Each station is listed by name as well as

by machine index number.

Ground Water Basin and Area Designation

With respect to the basin numbering system code, a decimal numbering system of the form 0-00.00 has

been used. The number to the left of the dash refers to the geographic region described above. On the right

of the dash, the first two digits refer to a hydrographic unit, generally designated as a basin, valley, or

area. These are followed by decimals which designate a subbasin, area, or subarea within the basin. These

basins, areas, or subareas are shown on Plates C-1 and C-2

.



Well-numbering System

The state we 11 -numbering system used in this report is based on township, range, and section

subdivision of the Public Land Survey. It is the system used in all ground water investigations and for

numbering all wells for which data are published or filed by the Department of Water Resources. In this

report, the number of a well assigned in accordance with this system is referred to as the state well

number.

Under this system, each section is divided into 40-acre tracts lettered as follows:

D





CHAPTER II

CLIMATE

Introduction

The climate of the San Joaquin Valley is characterized by hot summers and mild winters. Midday

temperatures in midsummer are high, occasionally 110° F. with extremes as high as 120° F. having been

recorded. The diurnal temperature variation also is extreme, especially in summer when frequently it is

40° F. or more.

Annual precipitation decreases from north to south and east to west across the valley. The

average annual precipitation ranges from 5.38 inches at Buttonwillow in the southern part of the valley to

17.42 inches at Knights Ferry in Stanislaus County at the northern end of the valley. Precipitation figures

are based on the 50-year mean period 1910-1960.

As moist air moves in from the Pacific Ocean and ascends the western slope of the Sierra Nevada,

precipitation increases and reaches a maximum in the higher parts of the range. The mean annual

precipitation exceeds 40 inches in much of the higher mountainous part of the Sierra Nevada tributary to

the San Joaquin Valley and exceeds 60 inches in small isolated areas. During winter, snowfall is heavy in

the Sierra Nevada at elevations above 3,000 to 4,000 feet.

Precipitation and runoff in the Central Valley vary not only from winter to summer, but from year

to year.

Scope

The area covered by this report and its geographical relation to the Central Valley Drainage Basin

are both shown on Plate A-1.

The Department of Water Resources gathers basic data relating to climatic phenomena in the San

Joaquin Valley. This involves field measurements and office computations to determine the instantaneous,

daily, monthly, seasonal, and annual temperatures, precipitation, and evaporation.

The field activities include the installation and maintenance of weather stations. The

installed equipment obtains measurements of: (1) daily maximum and minimum temperatures; (2) precipitation -

annual amounts from storage gages in remote areas, daily amounts from standard rain gages, and instantaneous

amounts from recording rain gages; (3) evaporation in inches per day; and (4) wind movement in miles per

day. In addition, similar data are obtained from many public and private agencies and individuals.

The department contributes to the cooperative program with the U. S. Weather Bureau by providing

services for the installation, maintenance, and operation of approximately 100 stations in the State, eight

of which are located in the San Joaquin Valley. The U. S. Weather Bureau publishes these data in the

official U. S. Weather Bureau publication, "Climatological Data."

The office activities consist of computation and compilation of approximately 150 monthly

climatological station observations to provide a continuous and current record. This includes the

computation of intensities from recording rain gages and preparation of hourly precipitation records for

future use in development of rainfall intensity-duration-frequency relationships.

Precipitation

Precipitation during the 1962-63 season for the San Joaquin Valley area as a whole was normal.

This is a continuation of two years of normal rainfall in the valley preceded by three years of below-normal

precipitation.

This year's precipitation, measured from July 1, 1962, through June 30, 1963, varied from 109 percent

of normal at Modesto on the north to 74 percent at Bakersfield on the south. The greatest deviations from

normal were 131 percent at Mariposa and 65 percent at Maricopa.



The San Joaquin Valley area may be divided into three general parts: the west side, the valley

floor, and the east side or Sierra Nevada. Table 1, "Seasonal and Mean Precipitation at Selected Stations

in the San Joaquin Valley, " shows the distribution of rainfall west to east across the valley. Averages of

precipitation normals show for the west side stations 6.3 inches, for the valley floor 9.7 inches, and for

the east side 16.6 inches.

The seasonal deviation from normal of the three general areas is 86 percent on the west side,

103 percent on the valley floor, and 109 percent on the east side.

TABLE 1

SEASONAL AND MEAN PRECIPITATION AT
SELECTED STATIONS IN THE SAN JOAQUIN VALLEY

Alpha
Order

Number

County 50-Year Mean
1910-1960
In inches

1962-63 Season
inches Percent

West Side

B8
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The San Joaquin Valley area normally receives 80 percent of the total seasonal precipitation by

April 1. Also, by this date, maximum snowpack has been attained in the Sierras. On April 1, 1963, the valley

floor had received rainfall in accumulated totals ranging from 92 percent of normal at Modesto on the north

to 62 percent at Bakersfield on the south. Snowpack accumulation in the adjacent Sierras was only 35 percent

of normal; however, the precipitation patterns of April, May, and June were far above normal: A new April

high of 2.88 inches was established at Hanford superseding a long-term record of 2.67 inches recorded in

1926, and covering most of the Sierra watershed with excessive amounts. This resulted in normal to above

normal precipitation, varying from 100 percent for the Tule River watershed to 130 percent for the Kings

River watershed.

The distribution of rainfall on the entire area may be seen on Plate A-2, "Lines of Equal

Precipitation, July 1, 1962, to June 30, 1963."

Temperatures, Evaporation, and Wind Movement

The distribution of temperatures, evaporation, and wind movement is presented in Table 3, "Average

Temperatures, Total Evaporation and Average Wind Movement at Selected Stations in the San Joaquin Valley."

TABLE 3

AVERAGE TEMPERATURES, TOTAL EVAPORATION, AND
AVERAGE WIND MOVEMENT AT SELECTED STATIONS

IN THE SAN JOAQUIN VALLEY

Alpha



CHAPTER III

SURFACE WATER FLOW

Introduction

The variable flows of the streams entering the San Joaquin Valley on the east side result from the

rainfall runoff occurring each winter and spring season, principally from December through April. The

snowmelt runoff occurs during the spring and summer months from March through June. A combination of runoff

from perennial tributaries and released stored water occurs during the summer and fall seasons. Flood flows

in the valley floor channels are caused by runoff from rainfall and melting snow in the mountain areas in

excess of mountain reservoir capacities, and by rainstorm runoff from the vast area of minor foothill

watersheds and valley floor lands. In more recent years, flooding has become a lesser threat in the San

Joaquin Valley as a result of additional reservoirs constructed on many of the tributary watersheds, including

the Kern, Tule, Kaweah, Kings, San Joaquin, Merced, Tuolumne, and Stanislaus Rivers. With the completion of

the Lower San Joaquin River Flood Control Project and eventual construction of additional dams and reservoirs,

such as Buchanan on the Chowchilla River, Hidden on the Fresno River, and New Melones on the Stanislaus

River, flooding will cease to be a problem in the San Joaquin Valley except in years of excessive precipitation.

Scope

The area covered by this report and its geographical relation to the Central Valley Drainage Basin

IS shown on Plate B-1.

Records of daily flows at 80 stream-gaging stations located on streams on the San Joaquin

Valley floor and on streams entering the valley are presented in Appendix B of this report. Measurements of

flows at 175 points of diversion from major streams on the valley floor, diversions and acreage irrigated by

east side irrigation districts, and deliveries from canals of the Central Valley Project are also included

m Appendix B.

Hydrography

The Department of Water Resources' hydrographic activities in the San Joaquin Valley area are

divided into two major categories - field and office.

The field activities include:

1. Operation and maintenance of 46 stream-gaging stations.

2. Measurement of streamflows passing the gaging stations at stages varied enough to establish a

stage-discharge relationship.

3. Measurement of the quantities of water diverted by major diverters from the San Joaquin, Merced,

Tuolumne, Stanislaus, and Tule Rivers, and from Dry Creek near Modesto.

4. Construction of new installations as needed to augment the base network of gaging stations

operated by the U. S. Geological Survey.

5. Cooperation with public and private agencies and with other branches within the department in

the gathering of hydrographic data.

The office activities include:

1. Preparation of hydrographic data for computation by machine computation methods.

2. Manual computation and compilation of the discharge of stations not adaptable to machine

computation.

3. Computation and compilation of quantities of water diverted for use in quantities per month

for pumped diversions and quantities per day for gravity diversions.

4. Preparation of rating curves based on a series of discharge measurements on each stream.

5. Computation of rating formulas for the curves written in machine language for machine

computation purposes. q



Hvdroqraphic Activities of Other Agencies

The U. S. Geological Survey maintains and operates 159 streamflow stations in addition to the

stations operated by the department in the San Joaquin Valley area. A number of these are operated under

the Federal-State Cooperative Surface Water Measurement Program. The records are published annually in a

report by the U. S. Department of the Interior, Geological Survey, entitled "Surface Water Records of

California, Volume 2, Northern Great Basin and Central Valley."

The United States Bureau of Reclamation maintains and operates seven streamflow gaging stations

which monitor natural inflow to the southern San Joaquin Valley. These stations are in addition to the

Bureau's operation stations on project canals. Data from both types of stations appear in an annual report

published by the Bureau of Reclamation entitled "Fresno Field Division Water Supply.

"

The U. S. Corps, of Engineers, the City and County of San Francisco, and other local agencies

maintain and operate stream-gaging stations within the San Joaquin Valley area. These data are published

in this report. The specific degree of cooperation by these agencies with the Department of Water

Resources is detailed in footnotes to tables contained in this report.

Runoff and Water Supply

The streams entering the valley on the east side produce the major runoff to the valley. Rainfall

runoff occurs principally during the period December to April, while snowmelt is the source during the

spring and summer seasons from March through June. During the summer and fall seasons, runoff is a combination

of flows from perennial tributaries and releases from reservoir storage.

Runoff Comparisons

Runoff conditions from year to year for a particular stream are compared to the mean runoff for

that stream over a long period of time. The mean runoff is a base or normal used to compare runoff with any

other year. Flow conditions on all major streams entering the valley are affected by man-made impairments

such as reservoirs and diversions; therefore, the runoff comparisons are made with computed natural runoff

which allows for effects of impairments. These computed natural or unimpaired runoffs are considered to be

the flows that would occur if no impairments were above the points of measurement. Runoff normals are

computed for the 50-year period October 1907 through September 195 7.

The annual unimpaired runoff in percent of average for the 50-year normal for the period 1923

through 1963 on the major streams tributary to the San Joaquin Valley is shown in Table 4. The monthly

unimpaired runoff for 1963 in percent of average based on the same 50-year period is shown for the

same streams in Table 5,

The water supply available during the 1963 season was above normal on all major tributaries

with the exception of the Tule River which was 89 percent of normal.

10
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Lakes and Reservoirs
There are 59 principal reservoirs in the State, of which 25 are located in the San Joaquin Valley

area. These 25 have a total storage capacity of 4,727,520 acre-feet. The storage capacity, water in storage

on October 1, 1962, and storage on October 1, 1963, in the major reservoirs in the San Joaquin Valley area are

shown in Table 6. The quantity of water in storage in these 25 reservoirs at the end of the 1962-63 season

was about 49 percent of the total storage capacity as compared to 35 percent at the end of the 1961-62 season.

TABLE 6

SUMMARY OF PRINCIPAL RESERVOIR STORAGE
IN THE SAN JOAQUIN VALLEY

(In acre-feet)

Reservoir Total
Capacity

In Storage
Oct. 1, 1962

In Storage
Oct. 1. 1963

Stanislaus
Relief
Strawberry
Melones
Donnels
Beardsley
Tulloch

15,560
18,270

112,600
64,500
97,500
68,400

5,788
10,429
11,360
48,276
88,141
16,648

4,400
10,480
11,060
49,576
83,296
33,948

Lake Eleanor
Lake Lloyd
Hetch Hetchy
Don Pedro
Turlock Lake

26,100
268,000
360,400
290,000
49,000

17,976
183,058
277,410
88,000
7,950

18,520
182,450
289,461
174,920
11,440

San Joaquin

Lake McClure

Crane Valley
Lake Thomas A. Edison
Florence Lake
Mammoth Pool
Huntington Lake
Redinger Lake
Shaver Lake
Millerton Lake

45,400
125,000
64,600
122,700
89,800
35,000

135,400
520,500

25,240
106,570
16,690
51,360
86,660
18,780
79,640

146,000

24,800
101,360
31,020
17,490
87,900
8,600

103,830
205,000

Wishon
Pine Flat

128,300
1,001,500

45,200
247,400

90,060
467,200

Terminus

570,000

4,727,530

95,100

1,721,330

217,030

2,308,401

Streamflow Measurements

The records of many of the stream-gaging stations reported in Appendix B are maintained and

operated by agencies cooperating with the Department of Water Resources. The methods used by all

cooperating parties are standardized and the results obtained are equally good.

During the 1963 season 46 of the total of 80 gaging stations on streams for which records are

reported herein were maintained, operated, rated, computed, and compiled by the Department of Water Resources

Recorders

An automatic water stage recorder is in operation at each gaging station in the San Joaquin Valley

area. The continuous record of water surface elevation at each station serves two major purposes in the

preparation of the data in this report, and assists in the planning of flood control projects. First, the

water surface elevation (gage height) is a factor in determining the quantity of flow of the stream in



second-feet passing a given station. Second, the actual surface elevation at two adjacent stations on a

stream afford the means of obtaining the water surface elevation at pumping plants along the stream between

the stations. This information assists in the determination of the pumping head in order that the rate of

diversion by the pumping plants can be obtained.

Ratings

A streamflow rating is made for each stream-gaging station. This rating gives the flow in

second-feet for each gage height at the station. Normally, the gage-height-flow relation or rating is more

or less permanent where there is a fixed channel and a fixed flow regimen at the station. The rating varies,

however, where the bed of the channel consists of loose, shifting sand, where heavy weed growth accumulates

as the season progresses, or where there may be backwater effects due to ice or other downstream conditions.

In these latter cases more frequent measurements of flow are made to obtain accurate records of flows passing

the station.

Use of Water for Irrigation

The prevailing warm temperatures and a prolonged frost- free period during the summer season in the

San Joaquin Valley favors the profitable production of a wide variety of marketable crops.

The major irrigated crops in the San Joaquin Valley include rice, alfalfa, orchard fruits, nuts,

grapes, cotton, corn, grain, flax, pasture grasses, and a large variety of truck crops.

Criteria

The number of diversion points measured on the major streams in the San Joaquin Valley may vary from

year to year. The criteria for selecting points to be measured were established in 1960. At that time it was

determined that by measuring only those diversion points which had an average of two hundred acre-feet per

season based on the previous three years of diversion record, 50 percent of the field work could be eliminated

and still 95 percent of the total water diverted could be measured.

Changes in crop pattern and the available water supply are major factors that influence the amounts

of water diverted for irrigation purposes.

Irrigation Diversions

Measurements and records of diversions in 1963 included all the major points of diversion on the

valley floor along the San Joaquin River and tributaries; along the Stanislaus, Tuolumne, and Merced Rivers,

and Dry Creek tributary to Tuolumne River; and along the Tule River.

This report contains records ior a total of 170 points of diversion. Table 7 shows, by streams,

the number of points of diversion and the acre -feet diverted.

TABLE 7

SUMMARY OF DIVERSION POINTS AND TOTAL ACRE-FEET DIVERTED

Oct. 1, 1962 -Sept. 30, 1963



The monthly amount of water diverted at the individual points of diversion along all the streams

covered in the San Joaquin Valley area is shown along with the total acre-feet diverted for the season in

Appendix B, Tables B-86 through B-93 of this report. The monthly use in percentage of seasonal total is

also shown. The location of each diversion point on a given stream is measured from the mouth of that stream,

progressing upward by river-mile. References to left or right bank assume an orientation facing downstream.

All of the diversions are accomplished by pumping except for 18 by gravity. The records of diversion

by gravity are obtained by means of canal ratings established by flow measurements. The records of pumping

diversions are obtained in a few instances by means of canal rating but, in the main, are obtained by actual

measurement of the pump discharge. Most of the pumps are electrically operated, making it possible to

establish a relationship between water pumped and power input. Sufficient measurements are made to establish

a rate of discharge for each pump, and the electric meters are read monthly to determine the power used.

The monthly amount of diversions in acre-feet by the large east side irrigation districts from the

Stanislaus, Tuolumne, and Merced Rivers during the 1963 season is shown in Appendix B, Table B-94. The

monthly amount of diversions in acre-feet by the Friant-Kern and Madera Canals from Friant Reservoir on the

Gan Joaquin River is shown in Appendix B, Table B-95.

Fresno Slough and James Bypass normally convey excess flood flows from the Kings River into the

San Joaquin River at a point above Mendota Dam, but during the irrigation season, San Joaquin River water is

backed up through those channels by the Mendota Dam to afford irrigation supplies to the James and

Tranquillity Irrigation Districts and to certain other diverters. The diversion data for these streams shown

in Table B-87 were furnished by the U. S. Bureau of Reclamation.

Imported Water

Water is imported to the San Joaquin Valley from the Sacramento-San Joaquin Delta via the Delta-

Mendota Canal. The amount of water diverted and its distribution for use are shown in Table B-95.
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CHAPTER IV

GROUND WATER MEASUREMENTS

Introduction

The ground water resources of California have long been recognized as one of the major natural

resources of the State. The ever-increasing rate of draft on the ground water basins makes the problems

associated with the use and conservation of this resource numerous and complex, and the solution more urgent.

More than one-quarter of all the ground water pumped for irrigation in the United States is used in

the San Joaquin Valley. Widespread pumping began about 1900 and, especially since 1940, has increased at an

accelerated rate. In response to this heavy withdrawal, ground water levels in extensive areas of the valley

have declined rapidly. The water level decline will continue as long as ground-water pumpage exceeds the

natural and artificial recharge of the ground water basin.

Ground water occurs under confined and unconfined conditions in the San Joaquin Valley. In much of

the western, central, and southeastern parts of the valley, three distinct ground water reservoirs are present.

In downward successicn there are (1) a body of unconfined and semiconfined fresh water in alluvial deposits of

recent. Pleistocene, and possibly later Pliocene age overlying the Corcoran Clay Member of the Tulare

Formation; (2) a body of fresh water confined beneath the Corcoran Clay Member which occurs in alluvial and

lacustrine deposits of late Pliocene age or older; and (3) a body of saline connate water contained in marine

sediments of middle Pliocene or older age which underlies the freshwater body throughout the area. (U. S.

Geological Survey Water-Supply Paper 1618 Abstract .}

In much of the eastern part of the valley, especially in the area of the major streams, the

Corcoran clay member is not present and ground water occurs as one fresh-water body to considerable depth.

Ground water is replenished by infiltration of rainfall, by infiltration from streams, canals, and ditches,

by underflow entering the valley from tributary streams and from canyons, and by infiltration of excess

irrigation waters.

The ground-water storage capacity of the San Joaquin Valley to a depth of 200 feet has been

estimated to be approximately 93 million acre-feet, equal to roughly 9 times the capacity of the present and

proposed surface-water reservoirs in the valley.

All studies of ground-water problems and plans for solution of these problems have two factors in

common: they must be founded upon records of water level measurements and quality analysis of water

samples obtained over a period of years.

The Department of Water Resources began the collection of ground-water level data in 1930 in

connection with special investigation of water resources of specific areas, and has gradually developed a

continuous program of basic water level data collection. Through cooperative activities of the federal and

local agencies, coordinated and augmented by the department, the program of annual, semiannual, and monthly

measurements of ground-water levels has gradually expanded.

Scope

The area covered by this report and its geographical relation to the Central Valley Drainage Basin

are shown on Plate B-1.

The areal scope of Appendix C of this volume is depicted on Plates C-1 through C-6. During the

period July 1, 1962, to June 30, 1963, the San Joaquin Valley Branch of the Department of Water Resources

obtained approximately 13,000 water level measurements on some 7,500 wells. The period of record for many of

these wells ranges from one to over 40 years.

Basic Data

Because significant trends in water level fluctuations can be indicated by a representative sample,

a selection was made of approximately 600 wells for which the records are presented in Appendix C of this

volume. These wells, designated as selected wells, were chosen on the basis of a number of factors such as
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areal distribution; length of water level record; frequency of measurements; conformity with respect to water

level fluctuation in the ground water area; and availability of a log, mineral analysis, and/or production

record. Table C-1 presents the water level measurements made from July 1, 1962, through June 30, 1963. This

volume continues the records for those wells published in Bulletin 77-62 which fall within the boundary of

the San Joaquin Valley area.

Processed Data

Hydrographs depicting average water level fluctuations in 19 selected ground water areas are

presented on Plate C-7. Individual well hydrographs depicting graphically the fluctuation of water levels

are shown on Plate C-8. These wells distributed among significant areas were selected insofar as possible

to be representative of their respective areas.

A ground-water map showing lines of equal elevation of water in wells for spring of 1963 appears on

Plate C-9. Where sufficient data are available, lines of equal elevation of water are shown for the unconfined

or semiconfined aquifer, and the confined aquifer or pressure surface.

Maps showing the areas where the ground-water level changed five feet or more in the unconfined,

semiconfined, and confined aquifers are presented in Plates C-1 and C-2.

Related Information

For some basins or areas, maps showing depth to ground water are also prepared. At appropriate

times, commonly every five years, maps are prepared showing lines of equal change occurring in the water

level in wells during the time intervals. These maps are available in the office of the San Joaquin Valley

Branch of the Department of Water Resources, and will be presented in future reports.

Cooperative Programs

The Department of Water Resources has cooperative ground water programs with the U. S. Geological

Survey, U. S, Bureau of Reclamation, Kern County, Kings County Water District, and the Poso Soil Conservation

District.

Monthly Program

Approximately 350 selected wells are measured monthly and the resulting figures are published in

a monthly summary report. These wells were selected as being representative of their respective areas. Most

of the field work is done by cooperating agencies, while the department measures 36 of the 350 selected wells.

The department compiles and publishes the collected field data in a monthly report. The water level measure-

ments on the selected monthly wells are included in Appendix C of this volume.

Annual and Semiannual Programs

In Kern County approximately 1000 wells are measured semiannually under a cooperative agreement

between the U. S. Bureau of Reclamation, the Kern County Surveyors office, and the Department of Water

Resources, with approximately 500 additional water level measurements being made by the Kern County Land

Company and made available to the department.

Maps of Kern County showing lines of equal depth to water and lines of equal elevation of water in

wells are prepared for both spring and fall of each year.

In the Kings County Water District approximately 325 selected wells are measured semiannually by

that agency and submitted to the department for use in preparation of ground water maps under a cooperative

agreement. Ground water maps are prepared for both spring and fall showing lines of equal elevation of

water in wells in the district.

In the Poso Soil Conservation District approximately 40 wells are measured by that agency and

submitted to the department. Ground water maps are prepared for the district showing depth to water in

wells in January and July.



Ground Water Conditions

Data are presented in this report for two zones or aquifers in nine of the 46 areas reported in

Appendix C.

During the period July 1962 to June 1963, 28 areas in the San Joaquin Valley showed a rise in the

unconfined and semiconfined aquifers. There was no change in one area, but in 13 other areas there was a

decline. Six of the eleven areas for which the pressure surface is reported show a decline and five show a

rise in the water level.

In the shallow zone the maximum declines occurred in the Vandalia Irrigation District and the

Shafter-Wasco Irrigation District, where changes of 10.9 feet and 9.1 feet respectively are noted. The

greatest rise in the shallow zone was 11.2 feet in the Lindsay-Strathmore Irrigation District. The maximum

decline of 23.6 feet occurred in the Mendota-Huron area deep zone. The greatest rise in the deep zone was

23.5 feet in the Corcoran Irrigation District. In those areas for which water levels are based on a

composite of shallow and deep zones, the main change was a decline of 6.8 feet in the Buena-Vista Water

Storage District.

Table 8 presents a summary of ground water level data collected in the San Joaquin Valley by

SUMMARY OF GROUND WATER LEVEL DATA
COLLECTED IN THE SAN JOAQUIN VALLEY

July 1, 1962 - June 30, 1963

Ground Water Basin or Area Measuring Agency

Number
of Wells Measured

Fall Spring
Monthly 1962 1963

San Joaquin Valley 5-22.00

South San Joaquin Irrigation 5-22.05
District

Oakdale Irrigation District 5-22.06

Modesto Irrigation District 5-22.07

Turlock Irrigation District 5-22.08

Merced Irrigation District 5-22.09

El Nido Irrigation District 5-22.10

Delta-Mendota Area 5-22.11

South San Joaquin Irrigation
District
San Joaquin County

Oakdale Irrigation District

Modesto Irrigation District

Turlock Irrigation District

Merced Irrigation District

Merced Irrigation District

U.S. Bureau of Reclamation
Department of Water Resources
San Luis Canal Company
San Joaquin County
Panoche Water District

538
259

89
2

136

173

200

226

29

531
240

Chowchilla Water District

Madera Irrigation District

West Chowchilla-Madera Area

Fresno Irrigation District

City of Fresno

5-22.12 Chowchilla Water District
U.S. Bureau of Reclamation

5-22.13 Madera Irrigation District
U.S. Bureau of Reclamation
Chowchilla Water District

5-22.14 Chowchilla Water District
U.S. Bureau of Reclamation
Madera Irrigation District

5-22.15 Fresno Irrigation District
Consolidated Irrigation
District

U.S. Bureau of Reclamation
Madera Irrigation District
Department of Water Resources

5-22.16 City of Fresno
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TABLE 8 (Continued)

SUMMARY OF GROUND WATER LEVEL DATA
COLLECTED IN THE SAN JOAQUIN VALLEY

July 1, 1962 - June 30, 1963

Ground Water Basin or Area Measuring Agency

Number
of Wells Measured

Fall Spring
Monthly 1962 1963

San Joaquin Valley (continued)

Fresno Slough Area

Consolidated Irrigation
District

Alta Irrigation District

Lower Kings River Area

Orange Cove Irrigation
District

Stone Corral Irrigation
District

Ivanhoe Irrigation District

Kaweah Delta Water Conservation 5-22.24
District

Tulare Irrigation District 5-22.25

Exeter Irrigation District 5-22.26

Lindsay-Strathmore Irrigation 5-22.27
District

Lindmore Irrigation District 5-22.28

Porterville Irrigation District 5-22.29

Lower Tule River Irrigation 5-22.30
District

Vandalia Irrigation District 5-22.31

Saucelito Irrigation District 5-22.32

Pixley Irrigation District 5-22.33

Alpaugh-Allensworth Area 5-22.34

Fresno Irrigation District
Consolidated Irrigation

District
U.S. Bureau of Reclamation
Department of Water Resources
U.S. Geological Survey

Consolidated Irrigation
District

Alta Irrigation District
U.S. Bureau of Reclamation
Orange Cove Irrigation District

Kaweah Delta Water Conservation
District

Consolidated Irrigation District
U.S. Bureau of Reclamation
Department of Water Resources

Orange Cove Irrigation District
U.S. Bureau of Reclamation

U.S. Bureau of Reclamation

Ivanhoe Irrigation District
U.S. Bureau of Reclamation

Kaweah Delta Water Conservation
District

Tulare Irrigation District
Lindmore Irrigation District
U.S. Bureau of Reclamation
Department of Water Resources

U.S. Bureau of Reclamation
Tulare Irrigation District

Exeter Irrigation District
U.S. Bureau of Reclamation

Lindsay-Strathmore Irrigation
District

Lindmore Irrigation District
U.S. Bureau of Reclamation

Lindmore Irrigation District
Porterville Irrigation District
Exeter Irrigation District
U.S. Bureau of Reclamation

Porterville Irrigation District
Lower Tule River Irrigation
District

U.S. Bureau of Reclamation

Lower Tule River Irrigation
District

Saucelito Irrigation District
U.S. Bureau of Reclamation

Department of Water Resources
U.S. Bureau of Reclamation

Saucelito Irrigation District
U.S. Bureau of Reclamation

Lower Tule River Irrigation
District

U.S. Geological Survey
U.S. Bureau of Reclamation

U.S. Bureau of Reclamation
Delano-Earlimart Irrigation

District

160
49

10
105

160
49

155

114

20



TABLE 8 (Continued)

SUMMARY OF GROUND WATER LEVEL DATA
COLLECTED IN THE SAN JOAQUIN VALLEY

July 1, 1962 - June 30, 1963

Ground Water Basin or Area Measuring Agency

Number
of Wells Measured

Monthly
Fall
1962

Spring
1963

San Joaquin Valley (continued)

Delano-Earlimart Irrigation
District

Delano-Earlimart Irrigation
District

U.S. Geological Survey
U.S. Bureau of Reclamation

102

53

65

53

Southern San Joaquin Municipal
Utility District 5-22.36

Southern San Joaquin Municipal
Utility District

U.S. Geological Survey
Delano-Earlimart Irrigation
District

Kern County Land Company
U.S. Bureau of Reclamation

North Kern Water Storage
District

Shafter-Wasco Irrigation
District

City of Bakersfield

Kern River Delta Area

Edison-Mar icopa Area

Buena Vista Water Storage
District

Semitropic Water Storage
District

5-22.37 Kern County Land Company
Department of Water Resources
U.S. Geological Survey

5-22.38 Shafter-Wasco Irrigation District
U.S. Bureau of Reclamation
Kern County Land Company
U.S. Geological Survey

5-22.39 California Water Service

5-22.40 Shafter-Wasco Irrigation District
Kern County Surveyor
Buena Vista Water Storage District
U.S. Bureau of Reclamation
Kern County Land Company

5-22.41 Kern County Land Company
U.S. Geological Survey
Kern County Surveyor
U.S. Bureau of Reclamation
Department of Water Resources

5-22.42 Buena Vista Water Storage
District

Kern County Land Company
U.S. Geological Survey
Kern County Surveyor

5-22.43 U.S. Bureau of Reclamation
Kern County Surveyor
U.S. Geological Survey
Kern County Land Company
Buena Vista Water Storage

District

74



Table 9 presents the average change in ground water levels, spring 1962 to spring 1963, and the

wells showing the maximum and minimum depth to ground water in the spring of 196 3, for each basin or area.

The average change in water level for each basin or area was determined where possible by plani-

metering ground water contour maps. In areas where insufficient data were available to define reliable

contours, a numerical average was made from the actual well measurements.

AVERAGE CHANGE IN GROUND WATER LEVELS IN
BASINS AND AREAS IN THE SAN JOAQUIN VALLEY

Spring 1962 - Spring 1963



TABLE 9 (Continued)

AVERAGE CHANGE IN GROUND WATER LEVELS IN
BASINS AND AREAS IN THE SAN JOAQUIN VALLEY

Spring 1962 - Spring 1963

Ground Water Basin or Area

Name

Number of
Wells

Considered
in

Analysis

Average
Change in

Ground water
Level 1962
to 1963
(In feet)

Location and Recorded Maximum
and Minimum Depth to Water in

the Spring of 1963
(In feet)

Maxi

San Joaquin Valley (continued)

Exeter Irrigation District 5-22.26 1/

Lindsay-Strathmojre Irrigation 5-22.27 1/
District

Lindmore Irrigation District 5-22.28 1/

Porterville Irrigation 5-22.29 1/
District

Lower Tule River Irrigation 5-22.30 1/
District

Vandalia Irrigation District 5-22.31

19S/26E-13R01
106.0

19S/26E-36F01
93.9

20S/26E-28R02
126.0

21S/27E-29H01
87.4

22S/24E-14R01
160.0

22S/27E-13C01
158.9

18S/26E-24B01
20.9

20S/27E-15R01
3.1

21S/27E-O3K01
39.0

21S/27E-34J01
16.2

21S/26E-09N02
27.0

22S/28E-18A01
120.2

Saucelito Irrigation District

Unconfined Aquifer

Pressure Surface

1/

1/

22S/26E-13R01
146.7

22S/26E-32E01
201.5

22S/26E-09B01
116.0

22S/26E-05P01
126.1

Pixley Irrigation District

Unconfined Aquifer

Pressure Surface

1/

1/

22S/25E-19A04
136.7

22S/25E-36H01
211.2

23S/24E-16J01
57.9

23S/24E-29H01
105.1

Alpaugh-Allensworth Area

Unconfined Aquifer

Pressure Surface

1/ 24S/25E-17P01
130.0

24S/24E-20R01
193.0

24S/23E-21B02
47.2

24S/23E-22A01
117.0

Delano-Earlimart Irrigation
District

Unconfined Aquifer

Pressure Surface

24S/26E-29R02 24S/25E-25P01
161.0 65.0

24S/26E-25H01 24S/25E-22R01
349.0 125.0

Southern San Joaquin Municipal
Utility District

Unconfined Aquifer

Pressure Surface 1/

25S/26E-28H02 25S/24E-12D02
204.4 64.0

25S/26E-23Q01 25S/26E-18M01
350.0 134.8

Unconfined Aquifer

Pressure Surface

1/

1/

28S/26E-16L01 26S/25E-28A01
214.0 78.0

27S/26E-20D01 26S/25E-09P01
302.0 157.8

Shafter-Wasco Irrigation
District

Unconfined Aquifer

Pressure Surface y

23

27S/25E-06N02 28S/26E-31J01
190.5 131.5

27S/25E-20A01 26S/24E-33R01
210.5 171.5



TABLE 9 (Continued)

AVERAGE CHANGE IN GROUND WATER LEVELS IN
BASINS AND AREAS IN THE SAN JOAQUIN VALLEY

Spring 1962 - Spring 1963



Table 10 presents the change in average ground water levels from 1921 to 1951 and 1951 to 1963

in nineteen historic ground water areas in the San Joaquin Valley.

CHANGE IN AVERAGE GROUND WATER LEVEL FROM
1921 to 1951 and 1951 to 1963

IN NINETEEN GROUND WATER AREAS IN THE SAN JOAQUIN VALLEY

Name of Ground Water Area Square
Miles

Irrigation and Other
Water Districts Included in

the Ground Water Area

Net
change

in Water
Level
1921-51-V
(In feet)

Net
Change

in Water
Level .

1951 -63-2/

(In feet)

Fresno

Consolidated

Fresno, Consolidated
and Outside

Outside Only

Centerville Bottoms

Alta

Ivanhoe

Outside Ivanhoe

Mill Creek

Tulare

Elk Bayou

Lindsay-Exeter

Tule River

Lower Deer Creek

Middle Deer Creek

Delano-Ear liraart

McFarland-Shafter

Rosedale

Arvin-Edison

Madera Irrigation District, Chowchilla
Water District

Fresno Irrigation District

Consolidated Irrigation District

Fresno Irrigation District, Consolidated
Irrigation District

Alta Irrigation District

Ivanhoe Irrigation District

Part of Alta Irrigation District, Stone
Corral Irrigation District

Tulare Irrigation District

342.6

404.0

243.0

700.1

53.1

18.1

190.9

17.4

76.6

128.2

121.1

67.6

136.4 Exeter Irrigation District, Lindsay-
Strathmore Irrigation District, Lindmore
Irrigation District

156.6 Porterville Irrigation District, most of
Lower Tule River Irrigation District, part
of Saucelito Irrigation District

162.2 Part of Lower Tule River Irrigation District,
most of Saucelito Irrigation District, part
of Delano-Earlimart Irrigation District

54.6 Terra Bella Irrigation District

140.0 Most of Delano-Earlimart Irrigation District,
small part of South San Joaquin Municipal
Utility District

306.0 Southern San Joaquin Municipal Utility
District, North Kern Water Storage District,
Shafter-Wasco Irrigation District

78.9

205.2 Arvin-Edison Water Storage District

-24.1 3/ -14.5

22.4
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CHAPTER V

SURFACE WATER QUALITY

Introduction

The Department of Water Resources maintains a program of surveillance of the quality of water to

detect any degradation of the surface waters of California due to contributions of wastes by agricultural,

industrial, and municipal water users and to notify the proper control agencies of any such occurrences.

The Surface Water Quality Monitoring Program was initiated to meet this surveillance need in April 1951 with

the following objectives: (1) to determine the quality of the State's surface waters through a network of

strategically located sampling stations representative of the major surface streams and lakes; (2) to detect

changes in the quality of surface waters and notify control agencies of adverse changes; (3) to determine

trends in surface water quality; and (4) to compile data into readily available form for distribution to

cooperators and interested agencies.

Scope

The areal extent of activities discussed in this chapter and in Appendix D is shown on Plate D-1.

Data on the quality of surface waters are presented in graphs and tables in Appendix D for the 1963 water

year (October 1, 1962, to September 30, 1963). These data represent the observed physical, chemical,

bacteriological, and radiological characteristics of water collected at the surface water quality stations

shown also on Plate D-1. The stations are listed alphabetically in Table D-1 and are listed in Table 11

by river units within the valley's two drainage basins, the San Joaquin River Basin and the Tulare Lake Basin.

Sampling Program

The Department of Water Resources has 29 surface water quality monitoring stations in the San

Joaquin Valley area. Of these, 19 are sampled monthly, eight quarterly, and the remaining two semiannually.

The variation in the sampling frequency is dependent upon past records, need, and the type of data required.

The U. S. Army Corps of Engineers and the City and County of San Francisco (Oakdale office)

cooperate by the collection of samples obtained at nine and five stations, respectively.

Station Sampling

Sampling at each station consists of obtaining water samples for partial mineral and bacteriological

analyses and field data including pH, temperature, gage height, and dissolved oxygen determination. The

samples collected in May and September are subject to: (1) complete mineral analysis, (2) bacteriological

analysis, (3) radiological analysis, and (4) determination of concentrations of phosphate, arsenic, and

detergents (alkyl benzene sulfonate-ABS) . A heavy metal sample is collected twice a year at ten selected

stations for spectrographic analysis. The results of the spectrographic analyses for the ten stations are

contained in Table D-32.

Conductivity Recorders

Conductivity recorders are installed at selected surface water stations to obtain continuous records

of the specific electrical conductance of the waters. The recorder charts are removed, edited, and processed

at the end of each month. The data are converted and tabulated into mean hourly and weekly electrical

conductivity values. A plot of the mean weekly values versus time for each of these stations is shown on

Plate D-2.

Information from these recorders is used to approximate concentrations of several water quality

parameters, including concentrations of total dissolved solids (TDS) , chlorides, sulfates, and total hardness.

These approximations are possible because of the relationship between specific conductance and each of the

above parameters.
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SURFACE WATER QUALITY MONITORING STATIONS BY DRAINAGE BASINS

SAN JOAQUIN RIVER BASIN

San Joaquin River Unit

San Joaquin River near Vernalis
San Joaquin River at Maze Road Bridge
San Joaquin River near Grayson
San Joaquin River at Patterson Bridge
San Joaquin River at Crows Landing Bridge
San Joaquin River at Hills Ferry Bridge
San Joaquin River at Fremont Ford Bridge
San Joaquin River near Mendota
San Joaquin River at Friant Dam
Salt Slough at San Luis Ranch (near Los Banos

)

Delta-Mendota Canal

Delta-Mendota Canal near Tracy
Delta-Mendota Canal near Mendota

Stanislaus River Unit

Stanislaus River near Mouth
Stanislaus River below Tulloch Dam

Tuolumne River Unit

Tuolumne River at Tuolumne City
Tuolumne River at Hickman-Waterford Bridge
Tuolumne River below Don Pedro Dam

Merced River Unit

Merced River near Stevinson
Merced River below Exchequer Dam

Chowchilla River Unit

Chowchilla River near Raymond

Fresno River Unit

Fresno River near Daulton

TULARE LAKE BASIN

Kings River Unit

Kings River below Peoples Weir
Kings River below Pine Flat Dam
Kings River below North Fork
Big Creek above Pine Flat Dam

Kaweah River Unit

Kaweah River below Terminus Dam

Tule River Unit

Tule River below Success Dam

Kern River Unit

Kern River near Bakersfield
Kern River below Isabella Dam
Kern River near Kernville

Station
number

21
26a
26
27a
26b
2 5b
25c
25
24
24c

93
92

29
29a

31
30
31a

32
32a

34
33b
33c
33d

35

36
36a
36b



CHAPTER VI

GROUND WATER QUALITY

Introduction

Water development to meet the needs of California's phenomenal growth is one of the major

problems facing the State. Although the use of ground water has been, and is, one of the major factors

contributing to the economy of the State, insufficient data are available regarding the mineral quality of

such ground water supplies. The present widespread dependence upon ground water requires constant

vigilance, coupled with remedial action where necessary, to assure that the quality of ground water remains

suitable for all intended uses. In view of this need, a statewide program of observation and study of ground

water quality was initiated by the Department of Water Resources in 1953.

Scope

The areal scope of the activities discussed in this chapter and in Appendix E of this volume is

shown on Plate E-1. Approximately 415 wells were sampled throughout the San Joaquin Valley, Panoche Valley,

Tehachapi Valley and Cummings Valley. Panoche Valley was added to the monitoring program in 1960 as part of

the continuing study of ground water basins of California. Tehachapi and Cummings Valleys were added in 1963

subsequent to a report by the Department of Water Resources on "A Water Supply for the Tehachapi Institution

for Men," August 1961, which established the need for ground water quality data in the area. The location

of the monitored wells for 1963 are shown on Plate C-3, "Location of Selected Wells."

Ground Water Quality Conditions

Adequate monitoring of the quality of a ground water basin requires the establishment of norms

from which deviations can be determined. Considerable information has been gathered during the early years

of this program and through other programs where ground water quality data were collected to assist in

establishing the norms. Individual wells for the monitoring program were selected by an evaluation of well

drillers' logs, water analyses, and water level data to best represent the quality of the ground water in the

surrounding area. The number of wells needed to satisfy this objective was mainly determined by the

complexity of the ground water basin in a given area. The analyses of samples collected from selected wells

in the San Joaquin Valley for the 1963 water year are contained in this report. Included are tables of

complete and partial mineral analyses, heavy metal and radiological determinations. The type of analysis

made on a sample from a well is based mainly on the history of the data on that well.

Data collected during the 1963 water year were used to determine the quality of the main body of

ground water in the San Joaquin Valley area. Plates E-2 and E-3 show the areal distribution of ground water

quality characteristics in the San Joaquin Valley area. Plate E-2, "Lines of Equal Electrical Conductivity

in Ground Water," depicts the variation in the concentration of dissolved minerals in ground water, as

measured by electrical conductivity. Plate E-3, "Mineral Types of Ground Water," shows the areal variation

of the chemical character of ground water in the San Joaquin Valley. The chemical character classification

is determined by the predominant cation and anion. Wells that deviate from the norm for the reporting period

are listed on Table 12.

Samples of various wells throughout the valley, especially on the west side, indicate increasing

electrical conductivity (EC). This could be caused by many factors: pollution by highly mineralized waste

discharges, heavy pumping in the deep zones causing connate waters to be drawn up, and/or heavy pumping in

the shallow zones causing a drawdown of percolating irrigation and drainage waters containing high salts. On

the other hand, importation of good quality water often reduces the concentration of salts by dilution in

shallow aquifers and by reduction of ground water withdrawal.

High concentrations of nitrates occur in various places throughout the valley, both naturally and

as a result of pollution. Pollution abatement in this regard is important; however, the differentiation

between natural nitrates and nitrates resulting from pollution is difficult. Lithium, a relatively rare

constituent of ground water, usually appears in very small quantities. In concentrations greater than
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0.1 part per million, however, lithium has been found to be detrimental to citrus and other fruit trees

in much the same manner as boron. Arsenic and copper, although generally rare, also are found in some

ground waters of the valley and can be significant in small concentrations.

Detergents (ABS : alkyl benzene sulfonate) have been determined to be an indicator of pollution

and therefore should not occur in ground water. For this reason ABS determinations are made on samples

from wells in the vicinity of sewage or industrial waste discharges. Although no critical values of

radioactivity have been reached in the valley, certain wells have had higher than normal values. These

could be naturally occurring conditions or pollution from radioactive sources.

Sampling Program

Samples from the monitored areas are collected from early spring, when pumping begins, through the

fall, when pumping generally slows down. Most of the samples collected are obtained by cooperating agencies,

the remainder being obtained by the department. Table 13 lists the agency, the corresponding area, and the

number of wells sampled by that agency.

TABLE 13

COOPERATING AGENCIES
GROUND WATER QUALITY MONITORING PROGRAM

SAN JOAQUIN VALLEY AREA

Agency Area No, of Samples

Stanislaus County Farm Advisor Stanislaus County 15

Turlock Irrigation District Turlock Irrigation District 21

Merced Irrigation District Merced Irrigation District 15

Central California Irrigation District Central California Irrigation District 27

Fresno Irrigation District Fresno Irrigation District 6

Kings County Farm Advisor Kings County 28

Tulare County Farm Advisor Tulare County 23

Kern County Farm Advisor Kern County 60

Buena Vista Water Storage District Buena Vista Water Storage District 10

U. S. Geological Survey Portions of Fresno and Kings Counties 59
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INTRODUCTION

This appendix presents the climatological data for the period July 1, 196^, to June 30, 1963. The

data consists of precipitation station descriptions, monthly precipitation quantities, monthly temperature

summaries and monthly evaporation totals.

EXPLANATION OF TABLES

Precipitation Station Index

Table A-1 shows the precipitation station index. The climatological station designations used are

based on the drainage basin and alpha number. Stations are also named and latitude and longitude are shown

to the nearest minute. The county, elevation above sea level, the year the record began and the name of the

current observer of record is also shown.

Each main drainage basin is assigned a letter and each subbasin a number as shown on Plate A-1

of this report.

The alpha order number is assigned each station to denote its order in alphabetical sequence for

machine processing. The subnumbers are used to avoid duplication of the original four-digit system for

machine processing. Only 21 columns are available for the station name making some abbreviations necessary.

Each station is generally named after and referenced to the nearest post office (Livingston 5W - a

point 5 miles west of the post office in the town of Livingston) , or named for a geographic location

(Chiquito Creek). Occasionally the observer's name is incorporated in the station name {Hornitos Giles Ranch)

Monthly Precipitation

Table A-2 shows the monthly and seasonal total rainfall for some 395 weather stations within and

near the San Joaquin Valley area. This table summarizes all of the available precipitation observations

from July 1962 through June 1963. Daily records are available in department office files.

Monthly Temperatures

Table A-3 shows a temperature summary for a monthly period at 60 weather stations throughout the

San Joaquin Valley area.

The individual observations were obtained using the observations, techniques, types of

thermometers, and exposure conditions recommended by the U. S. Weather Bureau. The Fahrenheit scale is

used in all references to temperature.

Terms used in connection with the temperature data are explained in the following:

Term Definition Abbreviation

Maximum The highest temperature of record for the month Max.

Minimum The lowest temperature of record for the month. Min.

Average maximum The arithmetic average of daily maximum temperatures for indicated Avg. max.
period.

Average minimum The arithmetic average of daily minimum temperatures for indicated Avg. min.
period.

Average temperature The average of the daily maximum and minimum for each day; the Avg.
daily averages are averaged to make the monthly averages.

Monthly Summary of Evaporation Station Data

Table A-4 shows the monthly net evaporation at 12 stations throughout the San Joaquin Valley area.

Observations of the amount of water evaporating from an open pan are made in the manner

recommended by the U. S. Weather Bureau. The standard Weather Bureau pan is 47.5 inches in diameter and
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10 inches deep. It contains clean water to a depth of 7 to 8 inches. The pan is placed on a lumber frame

to insulate it from significant conductive heat exchange with the ground. The evaporation is measured by

the actual difference in the pan water surface elevation over a 24-hour period with the appropriate

adjustments for rainfall.

Terms used in connection with evaporation data are explained below:

Term Definition Abbreviation

Evaporation The net amount of water evaporated from the pan for the period Evap.
given.

Precipitation The total amount of rainfall in inches which occurred during the Precip.
period.

Wind The total movement of air over the pan, in miles, for the period. Wind

Average maximum See explanation in temperature data table.

Average minimum See explanation in temperature data table.

Reference tJotes

A list of the reference notes used in the climatological portion of this report follows:

CD Record published in "Climatological Data" by U. S. Weather Bureau.

WB All or part of record published by U. S. Weather Bureau.

HPD Record published in "Hourly Precipitation Data" by U. S. Weather Bureau.

HPD CD Published in both "CD" and "HPD" from separate gages. Record from "CD" reproduced in this
report.

CD(P) Precipitation data published in "CD". Other data published by DWR.

R CD Published in both "CD" and "HPD" from recording rain gage. Record from "CD" reproduced in
this report.

R Recording rain gage. Hourly precipitation distribution not necessarily available at DWR.

(R) Hourly precipitation record also available for this station.

S Storage gage. Data published in "Storage Gage Precipitation Data" by U. S. Weather Bureau.

Ss Storage gage using standard rain gage. Data published by DWR.

T Trace.

AS After storm only. Small amounts may not be recorded.

b Preliminary data - subject to revision.

E Wholly or partially estimated.

- No record.

M All or part of record missing.

RE Beginning of record.

RE End of record.

* Amount included in following measurement; time distribution unknown.

V Includes total for previous month.

D Water equivalent of snowfall wholly or partly estimated using a ratio of 1 inch water
equivalent to every 10 inches of new snowfall.

SCE Data obtained from Southern California Edison Company.

Additional criteria are:

Dimensional units used in this report are: Temperature in degrees Fahrenheit, precipitation
and evaporation in inches, and wind movement in miles (per month).

Evaporation, wind movement and temperature data in this report are not published by the
U. S. Weather Bureau.

All temperature data represent air temperatures.
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TABLE A-1

PRECIPITATION STATION INDEX (Continued)

Alpho

OrO«r

Number

County

Deg. Min Deg. Min

Racord

Begon

1591 Cathay Stonehouse
1611 Cedar Point Ranch
1697 Cherry Valley Dam
1737 Chiquito Creek
1743 Cholame Hatch Ranch

1743-02 Cholame Twisselraan
1754 Chuchupate Ranger Sta.

Citrus
1844 Clover Meadows G.S.
1864 Coalinga

Coalinga C.D.F.
1864-02 Coalinga Roberts Ranch
1867 Coalinga 1 SE
1869 Coalinga 14 WNW
1878 Coarsegold

1885 Coit Ranch Hdqtrs.
1904 Cold Springs
2003 Copperopolis
2012 Corcoran Irrig. Dist.
2013 Corcoran El Rico 1

2013-05 Corcoran El Rico 33
2069 Cottonwood Creek
2071 Cottonwood Gates
2072 Coulterville FFS
2072-05 Coulterville 5 E

2114 Crabtree Meadow
2122 Crane Valley PH
2181 Crowley Lake
2222 Cummings Valley
2236 Cuyama

2248 Cuyama Ranch
2288 Daulton
2346 Delano
2369 Del Puerto Road Camp
2375 Delta Ranch

2389 Denair
2408 Devils Den SLF
2436 Di Giorgio
2440-01 Dinuba Alta ID
2464 Domengine Ranch

2464-01 Domengine Spring
2473 Don Pedro Reservoir
2492 Doublebunk Meadow
2539 Dudley's
2609 Early Intake PH

2653 East Vidette Meadow
Eighth Standard Ranch

2756
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TABLE A-1

PRECIPITATION STATION INDEX (Continued)

Alpho
Ordtr

Numbtr
Stotlon Namt County

Ocg. 0«g. Min.

Record

B*gon

6122
6168
6168-01
6230-50
6252

6303
6305

6391
6393

Neenach
Newman 2 NW
Newman 1 SE
North Belridge
North Fork Ranger Sta

Oakdale
Oakdale Woodward Dam
Oakhurst
Oildale Smoot Ranch
Oilfields FFS

Oilfields Joaquin Ridge
Onyx

6476
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7800-02
7800-03
7816

7836-01
7846
7855
8259-02
8259-04

8276
8304
8316
8323-01
8326

8353
8355
8375-50
8378
8380

8406
6407-11
8450

8620
8643
8752
8755
8826

6632
6839
8868

Raymond 12 NN:

Rector
Reed ley MVFD

Rosedale
Rose Marie Hea
Round Meadow

Saches Springs

Sanger 1 HE
Sanger RS
San Joaquin
San Joaquin MVFD
San Joaquin Exp Range HPD

San Juan Hdqrs M & L

Soaproot Saddle
Soda Lake

Sonora

South Belridge
South Dos Pales
So Entrance Yosemit

South Lake Farms Hd
Spring Gap Forebay
Springville 7 EKE
Springville RS

Stevenson Dist

Success Dam
Suininit Meadow
Taft
Taft KTKR Badi.
Tehachapi

Tehachapi RS
Te jon Rancho

Thirty-Two Cor
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INTRODUCTION

This appendix presents surface water data for the Water Year 1963 which is from October 1, 1962, to

September 30, 1963. The data presented in this appendix consists of daily mean discharge, station

locations, daily mean gage heights, and diversion quantities.

Stream gaging station descriptions presented show the historic maximum discharge of record and the

maximum discharge for the report year. Locations of the gaging stations and other important data on the

length of record and datum of gage are also presented.

Quantities of daily mean discharge for most stations shown are computed by an electronic computer.

The gage height data are fed into the computer simultaneously with rating and shift correction data. Daily

mean discharge, total monthly acre-feet, and instantaneous maximum and minimum discharge are computed. The

gage height data are extracted from the standard recorder chart by a semiautomatic chart-reading machine and

put into machine language. The record for those stations affected by backwater conditions is not adaptable

to computation by machine methods and is computed manually by standard methods.

Daily mean stage tables are presented for key stations on the major streams in the San Joaquin

Valley. These daily mean stages are computed by the electronic computer, as mentioned above. The gage

heights are computed to the nearest one-hundredth of a foot, and the major crests for the year are shown.

Quantities of water diverted for use are shown as monthly total acre-feet and total acre-feet

diverted for a certain reach of a stream.

Definition of Terms

A list of definition of terms as used herein follows:

Second-foot or cubic foot per second is the unit rate of discharge of water. It is a cubic foot

of water passing a given point in one second.

Acre-foot is the quantity of water required to cover one acre to a depth of one foot. It is

equivalent to 43,560 cubic feet or 325,850 gallons.

Drainage area of a stream above a specific location is that area, measured in a horizontal plane,

which is enclosed by a drainage divide.

Unimpaired runoff is the flow that would occur naturally at a point in a stream if there were:

(1) no upstream controls such as dams and reservoirs; (2) no artificial diversions or accretions; and (3)

no changes in ground water storage resulting from development. Unimpaired flow is computed from measured

runoff by allowing for man-made changes in natural conditions.

Water Year is the 12-month period from October 1 of any year through September 30 of the

subsequent year and is designated by the calendar year in which it ends.

Surface Water Gaging Station Designation

The index number for each gaging station is composed of a number which begins with an

alphabetical letter designating the hydrographic area, followed by the first digit which indicates the main

river basin. The second digit refers to a tributary of the main river basin. The hydrographic area and the

river basin are outlined on Plate B-1 . The remaining three digits are used to number stations in an upstream

direction with the lowest number at or near the mouth. The digit 9, which is the third from the left,

indicates that the station is a surface gravity diversion station. Each station is listed by name as well as

by machine index number.
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EXPLANftTION OF TABULAR DATA

The tabular data presented in this appendix are divided into the general categories of daily

mean discharge, daily mean stage, and monthly diversions.

The area to which these data pertain is shown as Area 4 on page iii and on Plate B-1.

Table B-1 presents gaging station additions and discontinuations; it also presents revisions to

previously published reports.

Lakes and Reservoirs

Three types of data are presented for lakes and reservoirs. Table B-2 presents inflow to

Millerton Lake. Table B-3 presents the daily content of Millerton Lake in thousands of acre-feet. Table B-59

presents daily mean gage height of Tulare Lake.

Daily Mean Discharge

Presented in Tables B-4 through B-58 are records of daily mean discharge, gaging station location,

period of record, meiximum flow of record, maximum and minimum flow for the season, as well as the total flow

in acre-feet for the 1962-63 water year.

The streamflow tables are arranged, for each stream or stream system, in downstream order. Stations

on a tributary entering between two main stem stations are listed between those stations, and in downstream

order on that tributary. A stream gaging station is named from the stream and the nearest post office

(Merced River at Cressy) or well-known landmark (San Joaquin River at Fremont Ford Bridge).

Each stream gaging station has a stage-discharge relationship or rating developed. The rating

gives the flow in second-feet for each gage height at the station. When flows at a single station occur in

excess of 140 percent of the highest measurement on the rating, the computed daily mean discharges from the

electronic computer are shown as estimated. Normally, the rating is fairly permanent where there is a fixed

channel and a fixed flow regdmen at the station. The rating varies, however, where the bed at the channel

is of loose shifting sand, or where aquatic growth builds up in the channel changing the flow regimen.

Where the rating is not permanent and varies periodically, more frequent measurements of

discharge are necessary to accurately determine the daily mean discharge.

All streamflow data reported herein are derived through the use of mechanical, arithmetical, and

empirical operations and methods. Since the results are affected by inherent inaccuracies in the procedures

and equipment used, it becomes necessary to establish limits of accuracy for which the data are reported.

The following is a listing of significant figures used in reporting streamflow data;

1. Daily flows - second-feet

0.0 - 9.9 Tenths
10-99 2 significant figures
100 - up 3 significant figures

2. Means - second-feet

0.0 - 99.9 Tenths
100 - 999 3 significant figures
1000 - above 4 significant figures

The water year totals are reported to a maximum of four significant figures.

Daily Mean Gage Heights

Presented in Table B-59 through B-85 are records of daily mean gage heights for key stations

on major streams in the San Joaquin Valley for the 1962-63 water year.

At the bottom of the stage tables are shown the major river crests occurring for the 1962-63 water

year. The table also shows the location of the station, maximum gage height of record, period of record,

and datum of gage. The elevation of water surface at the gaging station is obtained by adding the gage
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height reading to the elevation of the gage datum presented in each table. Gage height for stage tables are

computed from recorder charts and are reported to one-hundredth of a foot.

Of the 26 stations for which daily mean gage heights are presented in this report, 13 have

computed daily mean discharge. These data are included in the streamflow tables.

Diversions

Presented in Tables B-86 through B-95 are the amounts of water diverted for irrigation during the

period October 1, 1962 through September 30, 1963. The amounts of water diverted by pumping were determined

by rating the capacity of each diversion pumping plant and collecting data on hours of operation. The

amounts of water diverted by gravity (indicated by "Gravity" in column headed "Number and Size of Pump")

were determined either by calibrating suitable measuring devices or by rating canals in a manner similar

to that used to rate streamflow stations.

Because of the intermittent operation of most diversion facilities, the monthly diversion values

are reported in acre-feet to three significant figures. The totals for individual water users and stream

''eaches are reported to four significant figures.
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TABLE B-1

GAGING STATION
ADDITIONS AND DISCONTINUATIONS

AND
REVISIONS TO PREVIOUSLY PUBLISHEP REPORTS

*ADDITIONAL STATIONS
Delta Mendota Canal to Mendota Pool
San Joaquin River below Friant
Hubbs-Miner Ditch at Porterville
Rhodes-Fine Ditch near Porterville
Woods-Central Ditch near Porterville
Poplar Ditch near Porterville
Vandalia Ditch near Porterville
Campbell-More land Ditch above Porterville
Porter Slough Ditch at Porterville

DISCONTINUED STATIONS
None

PUBLICATION DISCONTINUED
Deer Creek near Terra Bella Irrigation District
San Joaquin River at Whitehouse

REVISED DATA

Mariposa Creek near Cathay

Maxwell Creek at Coulterville



TABLE B-2

OfllLY MEAN DISCHARGE

INFLOW TO MILLEOTON LAKE

SECOND I

r
SIHTION NO



TABLE B-3

DAILY CONTFNT MTLLfTON LAKE



TABLE B-4

DAILY MEAN DISCHARGE

OELTA-MFNOOTA CsNtL NEAR TRACY
IN SECOND fEET

STATION NO



TABLE B-5

DAILY MEAN DISCHARGE

OELTJ-MFNDOTA C«N»L TO MENOOTA POOL
IN SECOND FEET

WATER YEAR SUMMARY
NR - No Rtc

- 25 hr. day
- 23 hr. day

[" MEAN



TABLE B-6

DAILY MEAN DISCHARGE

<;aN JOAOUIN RIVrR NF&R MENDOTA

IN SECOND 'CET

ST«T.ON NO



DAILY MEAN DISCHARGE

BIG CREEK DIVERSION NEAR FISH CAMP

DAY



DAILY MEAN DISCHARGE



TABLE B-9

DAILY MEAN DISCHARGE

IIAMI CREEH Nt4R OAkHuRST

SECOND 'tf

ST.T.ONNO



TABLE B-10

DAILY MEAN DISCHARGE

^AN JOAOUIN RIvrR NFAR DOS PALOS
IN SECOND fEE'

STlTiWNO



TABLE B-11

DAILY MEAN DISCHARGE

»ST FORK CHOWCMILLA

IN SECOND 'tt'

RlVtR NtAR AHWAMNte

SUTiON NO



TABLE B-12

DAILY MEAN DISCHARGE

<EST FORK CMOwCnlLLA RlVtR Htt-R MARIPOS*

SECOND FE£T

ST4T.0N NO



TABLE B-13

DAILY MEAN DISCHARGE

IIDDlE fork ChOwCHIlL* river near NIPlNNAWAStE

STAT.O*^ NO



TABLE B-14

DAILY MEAN DISCHARGE

STRIPED ROCK CRCEK NEAR RAYMOND

iN'StCOHO 'ttt

1
STATION NO



TABLE B-15

DAILY MEAN DISCHARGE

I4R1P0SA CHEEK NEiR CATHAY

ST»T10N NO



TABLE B-16

DAILY MEAN DISCHARGE

MARIPOSA CREEK gELOW MARIPOSA RESERVOIR
rx SCCONO rtir

STATION NO



TABLE B-17

DAILY MEAN DISCHARGE

MARIPOSA BYPASS NEAR CRANE RANCH

SICONO FEET

STATION NO





TABLE B-19

DAILY MEAN DISCHARGE

3E4R CREEK NtAR C'THAY

IN SCCONO 'tt^

STATION NO



TABLE B-20

DAILY MEAN DISCHARGE

BEAR CREEK BELOW REAR RESERVOIR

IN SCCONO 'tf

SI4T.0H NO



TABLE B-21

DAILY MEAN DISCHARGE

HURNS CRFEK AT hOONITOS
IN SECOND FEET

STATION NO



0.0
0.0
0,0
0.0

TABLE B-2 2

DAILY MEAN DISCHARGE

0.0
0.0
0.0

0.0
0.0
0.0

0.0
0.0
0.0

1.9
1.4
0.9

0.0



TABLE B-2 3

DAILY MEAN DISCHARGE

S»N JOAOUIN RIVCR NEAR STEVINSON
IN SECOND rCET

ST«TIONNO



TABLE B-24

DAILY MEAN DISCHARGE

PANOCHE DRAIN NEAR DOS PALOS

StCONO FEE

DAY



TABLE B-2 5

DAILY MEAN DISCHARGE

NORTH FORK MERCED RIVER NEAR COULTERVlLLE

(
SI«Ti(W NO



DAILY MEAN DISCHARGE

MAXWELL CREEK AT rOULTERVILLE

SECOND 'CtT

DAY



TABLE B-27

DAILY MEAN DISCHARGE

HERCEO RIVER BELOW SMELLING
N SECOND »EtT

STAT. ON NO



aimt aer-

tar



TABLE B-2 9

DAILY MEAN DISCHARGE

ORESTlMliA CREEK NEAR CROWS LANOINIJ

'N SECOND FEET



TABLE B-28

DAILY MEAN DISCHARGE

MERCEO RIVER AT CRESSEY
SECOND FEET

STATION NO



TABLE B-2 9

DAILY MEAN DISCHARGE

ORESTlMbA CREEK NEAR CROWS LANBIN&
IN SCCONO FEET

DAY



TABLE B-30

DAILY MEAN DISCHARGE

SAN JOAOUrN RIVFR AT GRAYSON

SI«TiON NO



TABLE B-31

DAILY MEAN DISCHARGE

BURKHARDT DRAIN NEAR GRAYSON

STATION NO



TABLE B-32

DAILY MEAN DISCHARGE

TUOLUMNE RIVER AT LAGRANGE BRID6E
IN SECOND FEET

STATION NO

D4r



TABLE B-3 3

DAILY MEAN DISCHARGE

TUOLUMNE RIVER *T ROBERTS FERRY BRIOOE

N stcOHO rtt'

f

^"'*''°



TABLE B-34

DAILY MEAN DISCHARGE

TUOLUHNE RIVER »T HICKMAN BRIDGE

IN seCONO FEET

04V



TABLE B-35

DAILY MEAN DISCHARGE

DRY CREEK NEAR MODESTO

SECOND fEE

SUTIONNO



TABLE E-36

DAILY MEAN DISCHARGE

TUOLUMNE RIVER aT TUOLUMNE CITV

IN seCOND fC£T

ST«TiON NO



TABLE B-37

DAILY MEAN DISCHARGE

SAN JOAOUIN RlVrR AT HETCH HETCHY AQUEDUCT CROSSING
IN 5CC0N0 FEET

STATION NO

DAY



TABLE B-38

DAILY MEAN DISCHARGE

STANISLAUS RIVER AT ORANGE BLOSSOM BRIDGE
IN SECOND FEET

'



TABLE E-39

DAILY MEAN DISCHARGE

STANISLAUS RIvER AT RIVERBANK
IN SECOND 'EET



TABLE B-40

DAILY MEAN DISCHARGE

STANISLAUS RIVER AT KOETITZ RANCH

IN SCCONO FEET

STATION NO

DAY



TABLE B-41

DAILY MEAN DISCHARGE

SAN JOAQUIN RJVcfl NFAR VERNALIS
IN SECOND FEET

STiTiON NO



TABLE B-42

DAILY MEAN DISCHARGE

SOUTH FORK KlNr.<; RIVER BELOW EMPIRE WEIR »2

IN SECOND rEET

STATION NO



TABLE B-4 3

DAILY MEAN DISCHARGE

CROSS CREEK BELntf LAKELAND CANAL »2

IN SECOND FEET

SUT.ON NO



TABLE B-44

DAILY MEAN DISCHARGE

EtK 8AT0U NEAR TULARE
IN SECOND FEET

OAY



TABLE B-4 5

DAILY MEAN DISCHARGE

FRIANT KERN CANaL DELIVERY TO PORTER SLOUGH
IN SECOND FEET

STATION NO



TABLE B-46



TABLE B-4 7

DAILY MEAN DISCHARGE

NORTH FORK ruLE RlvER «T SPRINOVlLL

IN SECOND fECT

ST»TlON NO





TABLE B-4 9

DAILY MEAN DISCHARGE

CAmPSELL-MOREUANO ditch above POHIERVlLLE
N secONO fEET

SI«TiON NO



TABLE B-50

DAILY MEAN DISCHARGE

PORTER SLOUGH At PORTERVILLE
IN SECOXO fEET

ST»TIOT NO



I
TABLE B-51

DAILY MEAN DISCHARGE

PORTER SLOUGH DITCH 4T PORTERVILLF

IN SECOND FEET

5I«TiO>J NO



TABIX B-5 2

DAILY MEAN DISCHARGE

PORTER SLOU(iH NEAR PORTERVILLE

IN SCCONO FEtT

5T«IiON NO



TABLE B-5 3

DAILY MEAN DISCHARGE

VANOALIA DITCH niEAR PORTERVILLE

tCONO FECT

STATION NO



TABLE B-54

DAILY MEAN DISCHARGE

POPLiR DITCH NE»R POPTERVILLE
IN SECOND rECT

STATION NO



TABLE B-5 5

DAILY MEAN DISCHARGE

HUBBS-MINOR DITrH »T POUTERVILLE

StCONO 'tt

SUTION NO



TABLE B-56

DAILY MEAN DISCHARGE

RHOOFS-FINE DITCH NCaB dootfp

SECOND rCET

I
5r«TiON NO



TABLE B-57

DAILY MEAN DISCHARGE

WOODS-CFNTRAL DITrH NtAR PORTtHVlLLt
IN SECOND FEET

1
SI«TiONNO



TABLE B-58

DAILY MEAN DISCHARGE

ItfRN RIVFR NEAP B«ltFRSFIELD

SCCONO rctT

DAY



TABLE B-Sg

DAILY MEAN GAGE HEIGHT

TULARE LAKE

ST. I, ON NO



TABLE B-60

DAILY MEAN OAOE HEIGHT

SAN JOAQUIN RlvER dELOW FRIANT



TABLE B-61

DAILY MEAN GAGE HEIGHT

CHOWCHlLLA RlVtR NEAR RAYMONU

STATION NO



TABLE B-62

DAILY MEAN GAGE HEIGHT

SAN JOAOUIN RIVER ABOVE SAND SLOUGH NEAR EL N 1 DO
IN FEET

STAT .ON NO



TABLE B-6 3

DAILY MEAN OAOt HEIGHT

SAN JOAQUIN RIVER NEAR STEVINSON

STAT ION NO





:--t5; ^*=5 ae^jw afe_:"«c

—57 -,J!= —"»* 5."^ ".3= 1&-S a«JB
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TABLE B-64

DAILY MEAN GAGE HEIGHT

SAN JOAQUIN RIVER AT FREMONT FORO

ST AT. ON NO



TABLE B-65

DAILY MEAN GAGE HEIGHT

MERCED RIVER BELOW SMELLING

STATION NO



TABLE B-66

DAILY MEAN GAGE HEIGHT

MERCED RIVER AT CRESSEY
IN rm

STATION NO



TABLE B-67

DAILY MEAN GAGE HEIGHT

MERCFO RIVER NEAR LIVINGSTON

ST4T lON NO



TABLE B-68

DAILY MEAN QAOE HClOHT

SAN JOAOUlN RlVER NEAR NEWMAN
IN Fill

STAT ION NO



TABLE B-69

DAILY MEAN GAGE HEIGHT

SAN JOAQUIN RIVER AT CROWS LANDING BRIDGE

STATION NO



TABLE B-70

DAILY MEAN QAQE HEIGHT

SAN JOAOUIN RIVER AT PATTERSON BRIDGE

STATION NO



TABLE B-71

DAILY MEAN GAGE HEIGHT

SAN JOAQUIN RIVER AT iRAvsON

ST AT (ON NO



TABLE B-72

DAILY MEAN GAGE HEIGHT

SAN JOAOUIN RIVER AT WEST STANISLAUS I. 0. INTAKE

STATION NO



TABLE B-73

DAILY MEAN GAGE HEIGHT

TUOLUMNE RIVER AT LAGRANGE BRIDGE

STATION NO



TABLE B-74

DAILY MEAN GAGE HEIGHT

TUOLUMNE RIVER AT ROBERTS FERRY BRIDGE

STAT ION NO



TABLE B-75

DAILY MEAN GAGE HEIGHT

TUOLUMNE RIvEf AT HICKMAN BRIDGE

ST4T.0N MO



TABLE B-76

DAILY MEAN GAGE HEIGHT

DRY CREEK NEAR MODESTO

ST AT .ON NO



TABLE B-77

DAILY MEAN GAGE HEIGHT

TUOLUMNE RIVtR AT MODtSTO

ST AT ION NO



TABLE B-78

DAILY MEAN GAQE HEIGHT

TUOLUMNE RIVER AT TUOLUMNE CITY
IN rttT

STATION NO



TABLE B-79

DAILY MEAN GAGE HEIGHT

SAN JOAOUIN RIVER AT MAZE ROAD BRIDGE

ST«T (ON NO



TABLE B-80

DAILY MEAN GAGE HEIGHT

STANISLAUS RIVER AT ORANGE BLOSSOM BRIDGE

STaT ION NO



TABLE B-81

DAILY MEAN GAGE HEIGHT

STANISLAUS RIVER AT RIVERBANK

STAT ION NO



TABLE B-82

DAILY MEAN GAGE HEIGHT

STANISLAUS RIVtR AT R I PON
IN FEE'

STATION NO



TABLE B-83

DAILY MEAN GAGE HEIGHT

STANISLAUS RIVER AT KOETITZ RANCH

STATION NO



TABLE B-84

DAILY MEAN GAGE HEIGHT

STANISLAUS RIVER NEAR MOUTH

STAT ION NO



TABLE B-85

DAILY MEAN GAGE HEIGHT

SAN JOAQUIN RIV£R NlmR vfcRNALiS

STATION NO



Wal.. Ut«



TABLE B-86

DIVERSIONS - SAN JOAQUIN RIVER
(Vernalis to Fremont Ford Bridge) (Continu

October 1962 through September 1963

SL.



TABLE B-87

DIVERSIONS - SAN JOAQUIN RIVER
(Fremont Ford Bridge to Gravelly Ford)
October 1962 through September 1963

Wo,.,U.«



TABLE B-88

DIVERSIONS - SAN JOAQUIN RIVER
(Gravelly Ford to Friant Dam)

October 1962 through September 1963

SL.



i^



TABLE B-90



TABLE B-91

*°'""'*'
Ho'jth



STANISLAUS RIVER

C. C. Angi'al

Faith Ranch

Reclamation District 2075

D. F. Koetitz

E. T. Hape

Henry Pelucca

Gill

Macedo

Cannon

G STA
AT K

D. F. Koetitz

John L. Hertle

Nelson Santos

n Santos

John L. Hertle

NG STATION - ST,

R AT RIPON

ILROAD

f.S. HIGHWAY 99 BRIDGE

J. Freethy

y, McNeill and Libby

Rumble b

ESTO-ESCALON HIGHWAY

F. K. Floden

SANTA FE RAILROAD BRIDGE

1.9R





Wo... U,„



TABLE B-95

Wo... U,^



TABLE B-95

Wore. Uiw
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INTRODUCTION

This appendix presents ground water measurement data for the period July 1, 1962 through

June 30, 1963.

The area for which ground water level measurements of selected wells are shown on Table C-1 is

designated as Area 4 on page iii. Area 4 is that portion of the Water Pollution Control Board Region 5,

which includes the Stanislaus River drainage area and the area south, to the Tehachapi Mountains.

The department cooperates with U. S. Geological Survey and the U. S. Bureau of Reclamation and

many local agencies for the systematic observation of ground water levels. Wells for which water level

measurements are collected in the San Joaquin Valley Hydrologic area number approximately 7,500 of which

nearly 600 are presented here. These 600 wells were selected as representative wells of all the wells

measured in the area, and are designated as selected wells. These wells were selected on the basis of a

number of factors such as areal distribution; length of water level record; frequency of measurements;

conformity with respect to water level fluctuations in the ground water basin or area, in a confined aquifer,

oi in a zone of shallow depth; and availability of a log, mineral analyses, and production records.

The depth to water in most wells is usually a direct measurement made with a tape; however, in

some wells, especially deep ones, measurements are made with an air line and gage or an electric sounder.

Forty-six ground water basins or areas in the San Joaquin Valley are shown on Plates C-1 and C-2.

The districts or areas with a ground water level change of five feet or more in the unconfined and

semiconfined aquifers are also shown on Plate C-1. The districts or areas with a ground water level change

of five feet or more in the confined aquifers are shown on Plate C-2.

A map showing the location of the selected wells as listed in Table C-1 is presented on Plate C-3.

Outlined on Plate C-4 is the Poso Soil Conservation District Cooperative Ground Water Program area.

Presented on Plate C-5 is that portion of Kern County covered in the Kern County cooperative

ground water program for that area.

Definitions

Free ground water - Water in the interconnected interstices in the zone of saturation down to

the impervious barrier, moving under the control of the water-table slope.

Confined ground water - A body of ground water overlain by material sufficiently impervious to

sever free hydraulic connections with overlying ground water except at the intake. Confined water moves

in conduits under pressure due to difference in head between intake and discharge areas of the confined

water body.

Pressure surface - Or piezometric surface is the level to which the water level will rise above

the bottom of a confining bed of impervious material when penetrated.

Perched ground water - Ground water occurring in a saturated zone separated from the main body of

ground water by unsaturated material.

Water table - On pervious granular material the water table is the upper surface of the body of

free water which completely fills all openings in the material sufficiently pervious to permit percolation.

On fractured impervious rocks and in solution openings, it is the surface at the contact between the water

body in the openings and the overlying ground air.

C-5



A map of 19 historic ground water areas and profiles along a section showing water levels in 1921,

1951, 1962, and 1963 are presented on Plate C-6

.

Unit hydrographs depicting the fluctuation of average water levels in the 19 historic ground water

areas in the San Joaquin Valley are presented on Plate C-7.

Water level fluctuations are depicted graphically on hydrographs for 35 selected wells

distributed among significant basins and areas in the San Joaquin Valley. The hydrographs are presented

on Plate C-8 by region, basin, or area, and well number.

Presented on Plate C-9 is a map showing lines of equal elevation of water in wells, San Joaquin

Valley, Spring 1963.

RECORDS OF GROUMD WATER LEVELS AT WELLS IN THE SAN JOAQUIN VALLEY

Explanation of Headings and Symbols Used in Columns in Table C-1

State Well Number—The well numbering system used in this report is based on the township, range,

and section subdivision of the Public Land Survey. It conforms to the system used in all ground water

investigations and for numbering all wells for which data are published or filed by the Department of Water

Resources. In this report the number, which is assigned to a well in accordance with this system, is

referred to as the "State" well number.

Under the system, each section is divided into 40-acre tracts lettered as follows:

D



other code symbols used in this column are as follows:

n - No measurement

v= - Measurement discontinued

@ - Well has been destroyed

The words FLOW and DRY are shown in this column to indicate a flowing or dry well, respectively.

The word DISCONTINUED indicates records from this well will no longer be published.

Water surface elevation—This is the elevation in feet above mean sea level (U.S.G.S. datum) of

the water surface in the well. It was derived by machine computation by subtraction of the depth measurement

from the reference point elevation.

Agency supplying data—The numbers in this column are the code numbers for the agencies supplying

water level data. The agency code consists of a five-digit number, the first of which is a region number.

Thus, 54200 refers to agency 4200 in Region 5. Because of the limitations of punch-card space, the agency

code has been shown as a four-digit number without the region number.

The first digit of the four-digit agency code designates the type of well numbering system used by

the agency as follows

:

Code Well Numbering System

4 Local numbers

5 State or U. S. G. S.

6 U. S. B. R.

7 South Sin Joaquin Irrigation District

8 Kern County Land Company

The last three digits of the agency code are numbers that designate, within specified serial limits,

the type of agency from which the data were obtained, as follows:

Code Type of Agency

000-049 Federal

050-099 State

100-199 County

200-399 Municipal

400-699 District—Water, Irrigation, Conservation, etc.

700-999 Private

In the Central Valley Region, the agency code for districts is further broken down to the

geographic areas, as follows:

Code Area in Central Valley Region

500-599 American River to San Joaquin River

600-699 San Joaquin River to Tehachapi Mountains

In this list of water levels, the agency furnishing the measurement is listed. The agencies

and code numbers assigned to them are as follows:

Agency Code Agency

4200 City of Fresno

4520 Oakdale Irrigation District

4521 Modesto Irrigation District

4524 Turlock Irrigation District

4525 Merced Irrigation District

4636 Consolidated Irrigation District

4637 Alta Irrigation District

4640 Buena Vista Water Storage District

C-7



Agency Code Agency

5000 U. S. Geological Survey

5050 Department of Water Resources

5120 Kern County Surveyor

5529 Poso Soil Conservation District

5631 Fresno Irrigation District

6001* U. S- Bureau of Reclamation

7518 South San Joaquin Irrigation District

8700 Kern County Land Company
Li

*A large amount of data listed under this agency code has
^

been gathered by irrigation and water districts and <

compiled by the Bureau of Reclamation for transmittal to •"

the Department of Water Resources
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INTRODUCTION

This appendix contains data pertaining to the quality of surface waters collected during the

1963 water year (October 1, 1962 to September 30, 1963). The data are presented as tables and graphs and

represent the observed physical, chemical, and bacteriological characteristics of the waters collected at

the surface water quality monitoring stations.

The stations are sampled periodically (monthly, quarterly, or semiannually) , depending on past

records, need, and the type of data required for each station. Samples collected and the field data

obtained at the stations are as follows:

1. Partial mineral analysis - h gallon

2. Bacteriological analyses (coliform) - 2 samples in 4 oz . , sterilized bottles

3. Dissolved oxygen - D.O.

4. pH

5. Temperature

6. Gage Height

7. Time

8. Visual observation of water conditions

In May and September, the partial mineral analysis is replaced by a complete mineral analysis and

the following are added to the list above:

1. Radiological analysis

2. Phosphate, arsenic and detergents (ABS)

3. Spectrographic analysis of heavy metals (for ten selected stations)

Continuous conductivity recorders are installed at six of the surface water quality monitoring

stations, as indicated on Plate D-1. The recorders measure specific electrical conductance, a characteristic

of water which provides an approximation of the quantity of minerals in solution.

EXPLANATION OF TABLES

An alphabetical listing of all stations in the surface water monitoring program is found in

Table D-1 along with information concerning station number and location, period of record, frequency of

sampling, and agency responsible for collection of samples.

Results of mineral analyses can be found in Tables D-2 to D-31, where mineral concentrations,

dissolved oxygen, and ABS are expressed in parts per million (ppm) . Discharges are expressed as cubic

feet per second (cfs) and bacteriological determinations are expressed as the most probable number (MPN)

of coliform bacteria per milliliter of sample.

Results of spectrographic analyses for heavy metals, found in Table D-32, are expressed as

micrograms per liter or parts per billion.

Table D-33 contains results of radiological analyses, expressed as picocuries per liter (pc/1 )

.

EXPLANATION OF PLATES

Locations of surface water quality stations and recorder sites are found on Plate D-1.

Plate D-2 presents, in graphical form, data obtained from electrical conductivity recorders in

terms of mean weekly values of electrical conductivity (EC x 10^ micromhos ) plotted against time (week).

EXPLANATION OF TERMS AND ABBREVIATIONS

Cubic foot per second (cfs) - the rate of discharge of water where a cubic foot of water passes a given

point in one second.

Dissolved oxygen (DO) - the amount of free oxygen contained in water. It is one of the most important

indicators of the condition of a water supply.

D-5



EXPLANATION OF TERMS AND ABBREVIATIONS (Continued)

Total dissolved solids (TDS) - represents the dissolved mineral constituents in water.

Specific conductance - a measure of the capacity of water to conduct a current of electricity.

Coliform - a group of organisms, whose presence is a satisfactory bacteriological indicator of contamination

or pollution in water.

Most probable number (MPN) - an index of the number of coliform bacteria which more probably than any other

number would give the results shown by laboratory tests.

Hardness - a characteristic of water that determines its usefulness and economic value. It is mainly caused

by compounds of magnesium and calcium and is usually recognized by the increased quantity of soap

required to produce lather.
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INTRODUCTION

This appendix contains data pertaining to the ground water quality conditions in the San Joaquin

alley area. The data consist of the chemical and radiological characteristics of those waters sampled.

he analyses represent those constituents determined as most significant in the evaluation and/or surveillance

f ground water quality. These data are listed on tables and portrayed on plates.

EXPLANATION OF TABLES

All data in the Appendix E Tables are listed by ground water basin or area which are shown on

late E-1. The order is by the corresponding number found under the name. Following this breakdown the

ells are tabulated numerically by state well numbers as explained on page C-6.

Table E-1 lists the mineral analyses of the selected wells for the area reported in this uniui^o.

he following tabulation indicates the tests made and the properties and constituents usually determined

n the two types of mineral analyses

.

Constituents and
properties

A n a 1 V
Standard : Partial
mineral : mineral

Specific conductance x X
pH X
Total dissolved solids x
Percent sodium x
Hardness x x
Temperature x x
Calcium x
Magnesium x
Sodium X x
Potassium x
Carbonate x
Bicarbonate x
Sulfate x
Chloride x X
Nitrate x
Fluoride x
Boron X X
Silica X

The standard mineral analysis is made on the samples of wells either new to the program or whose

previous analyses have been unstable from year to year requiring a more complete history before partial

malysis would be suitable. A partial mineral analysis is suitable when a satisfactory history on the well

las been established and a detailed analysis is not required to maintain surveilance.

Heavy metal analyses are shown on Table E-2 and list other important constituents not determined

in a standard mineral analysis. These constituents, though small in quantity, can be of significance for

farious types of water usages.

Radioassay analyses are shown on Table E-3. The type of test conducted was for gross radio-

ictivity since the purpose is mainly for reconnaissance by random sampling and a detailed analysis is not

required.

Two constituents not normally determined, ABS (detergents) and lithium, were analysed for in

selected samples, and are shown on Table E-4. ABS determinations are made because of their use as an

Indicator of pollution. Lithium was determined in response to a request from the Kern County Farm Advisor

3ecause it has a detrimental effect similar to that of boron on citrus and other fruit trees.

Wells whose analyses differ significantly from other wells in the surrounding area are listed in

Pablo E-5. This deviation may be in a single constituent or it may be the complete analysis. Special

effort is made to investigate these wells to determine the reason for the observed deviations.

EXPLANATION OF PLATES

The locations of the selected sampling wells and the selected wells for water measurements

re shown on Plate C-3.
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EXPLANATION OF PIATES (Continued)

The ground water basins and areas sampled during this reporting period are shown on Plate E-1

with their corresponding name and number. Plate E-2 shows the "Lines of Equal Electrical Conductivity of

Ground Water" in the San Joaquin Valley. These contours are based on analyses listed on Table E-1 and

represent the quality of water from the principal pumped zone in the valley. Contours were not drawn for

Panoche, Tehachapii and Cummings Valleys because of the lack of data.

Plate E-3 shows the types of water in the San Joaquin area and is based on the analyses listed

on Table E-1.

EXPLANATION OF HEADINGS AND SYMBOLS USED IN TABLE E-1

State Well Number—The well numbering system used in this report for the location of wells is

explained on page C-6.

Region. Basin, and Area Designation—The region used in this report and shown on Plate E-1,

"Ground Water Quality Basins and Areas, San Joaquin Valley," is a geographic area and is defined in

Section 13040 of the Water Code as Central Valley region. A decimal system of the form 0-00.00 has been

used for basin numbering. The number to the left of the dash refers to the geographic region. On the

right of the dash the first two digits refer to a hydrographic unit, generally designated as a basin, valley,

or area. These are followed by decimals which designate a subbasin, area, or subarea within the basin,

valley, or area. An example is given below:

5-22.20 The number 5 indicates the Central Valley region.

The number 22 indicates the San Joaquin Valley.

The number 20 indicates the Lower Kings River area.

Agency supplying data—The numbers in this column are the code numbers for the agency that sampled

the well.

The last three digits of the agency code are numbers that designate, within specified serial

limits, the type of agency from which the data were obtained, as follows:

Code

000 through 049

050 through 099

100 through 199

200 through 399

400 through 699

700 through 999 Private

The cooperating agencies, and code numbers assigned to them, are listed in the following

Type of Agency

Federal

State

County

Municipal

District—Water, Irrigation, Conservatioa etc.

Agency Code Agency

5000 U. S. Geological Survey

5050 Departmert of Water Resources

5122 Stanislaus County Farm Advisor

5123 Tulare County Farm Advisor

5124 Kern County Farm Advisor

5126 Kings County Farm Advisor

5524 Turlock Irrigation District

5525 Merced Irrigation District

5631 Fresno Irrigation District

5640 Buena Vista Water Storage District

5641 Central California Irrigation District
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Table E-3

QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1963

WELL NUMBER
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QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1963

WELL NUMBER



Table E-3

QUALITY OF GROUND WATERS IN CALIFORNIA
RADIOASSAY OF GROUND WATER

1963

WELL NUMBER



TABLE E-i+

ANALYSES OF MISCELLANEOUS CONSTITUENTS

WELL LOCATION NUMBER DATE

CONSTITUENTS IN PARTS PER MILLION (ppm)

ABS* LITHIUM
(Li)

1^s/8e - 2i^Al-M

8S/9E - 2P-M

Turlock Irrigation District

9/18/63 OoOO

Delta Mendota Area

6/27/63 0=00

Lower Kings River Area

I9S/19E - 25L-M 8/30/63 0.00

Orange Cove Irrigation District

15S/2iiE - 23K1-M 8/23/63 0.00

Kaveah Delta Water Conservation District

2OS/26E - 3F1-M 8/28/63 0.00

Lindmore Irrigation District

2OS/27E - 3U1-M 9/ 5/63 0.00

Shafter-Wasco Irrigation District

28S/26E - 30AI-M 6/20/63 0.0

30S/24E - li^Hl-M

32S/27E - 16RI-M

Kern River Delta Area

6/13/63 0.0

3/13/63 0.0

* Alky1-Benzene-Sulfonate (Detergents)
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TABLE E-h

ANALYSES OF MISCELLANEOUS CONSTITUENTS

WELL LOCATION NUMBER
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STATE OF CALIFORNIA

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

SAN JOAQUIN VALLEY BRANCH

/ .-^„ HYDROLOGIC DATA

LOCATION OF CLIMATOLOGICAL STATIONS

JULY I, 1962 TO JUNE 30, 1963

SCALE OF MILES
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STATE OF CALIFORNIA

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

SAN JOAQUIN VALLEY BRANCH
HYDROLOGIC DATA

LINES OF EQUAL PRECIPITATION

JULY 1,1962 TO JUNE 30,1963

SCALE OF MILES
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GROUND WATER LEVEL CHANGES
IN DISTRICTS AND AREAS
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STATE OF CALM

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA

LOCATION OF
SELECTED OBSERVATION WELLS

1962-1963

SCALE OF MILES
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THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA

LOCATION OF
SELECTED OBSERVATION WELLS

1962-1963





PLATE C-4

STATE OF CALIFORNIA

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

SAN JOAQUIN VALLEY BRANCH

POSO SOIL CONSERVATION DISTRICT
COOPERATIVE PROGRAM AREA

SCALE OF MILES
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POSO S.C.D.
FRESNO

00_/

LEGEND

DISTRICT BOUNDARY

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAOUIN VALLEY BRANCH

POSO SOIL CONSERVATION DISTRICT

COOPERATIVE PROGRAM AREA
SCALE OF MILES





STATE OF CALIFOHNrA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

KERN COUNTY
COOPERATIVE PROGRAM

AREA
SCALE OF MILES





PLATE C-6

^^U^
-i

r

^.

HISTORIC

GROUND WATER AREAS

1 MADERA

2 FRESNO

3 CONSOLIDATED

CENTERVILLE BOTTOMS

ALTa
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OUTSIDE IVANHOE

MILL CREEK

TULARE

ELK BAYOU

LINDSAT-EXETER

TULE RIVER

LOWER DEER CREEK

MIDDLE DEER CREEK

DELANO- EARLIMART

Mc FARLANO - SHAFTER

ROSEDALE

I ARVIN -EDISON

LEGEND

GROUND WATER AREA BOUNDARIES

GROUND WATER LEVEL FALL 1921

GROUND WATER LEVEL FALL 1951

GROUND WATER LEVEL SPRING 1962 , UNCONFINEO AQUIFER

GROUND WATER LEVEL SPRING 1962 , PRESSURE SURFACE

GROUND WATER LEVEL SPRING 1963 . UNCONFINED AQUIFER

GROUND WATER LEVEL SPRING 1963 , PRESSURE SURFACE

STATE OF CALIFORNIA

THE RESOURCES AGENCY
DEPARTMENT OF WATER RESOURCES

SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA

MAP OF 19 HISTORIC GROUND WATER AREAS
IN SAN JOAQUIN VALLEY

AND

PROFILES ALONG SECTION A-A' SHOWING
GROUND WATER LEVELS IN 1921, 1951, 1962 8 1963
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LEGEND

CONNECTS MEASUREMENTS MADE AT INTERVALS

OF ONE YEAR OR MORE

GROUND LEVEL

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA 1962-1963

FLUCTUATION OF WATER LEVEL

IN SELECTED WELLS IN SAN JOAQUIN VALLEY
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Sheet 2 of 4 Sheets PLATE C-8

In JOAQUIN VALLEY (5-22.00)
ITER IRRIGATION DISTRICT (5-22 26)

WELL l8S/27E-29DI.M.aB.aM.

GROUND SURFACE ELEVATION ««6'

CONNECTS MEASUREMENTS MADE
OF ONE YEAR OR MORE

GROUND LEVEL

AT INTERVALS

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA 1962-1963

FLUCTUATION OF WATER LEVEL
SELECTED WELLS IN SAN JOAQUIN VALLEY
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NORTH l*ro.''°^°^"^ VALLEY (9-22.00)NORTH KERN WATER STORAGE DISTRICT T22 37)WELL 27S/25E-22AI,M0B«M '
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THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH
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Sheet 4 of 4 Shwl* PLATE C-8

SAN JOAQUIN VALLEY (5-22.00)
MENOOTA-HURON AREA (5-22.47)

WELL I7S/I6E-24RI, M D.B SM
GROUND SURFACE ELEVATION 238'
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PLATE C-9

5T*Te

THE RESOURCES AGEMCV Of CAUFOWNIA

DEPARTMENT Of WATER RESOURCES

SAN JOAQUIN VALLEY BRAffCH

LINES OF EQUAL ELEVATION

OF WATER IN WELLS
SAN JOAQUIN VALLEY

SPRING 1963
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STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA

LOCATION OF SURFACE WATER
SAMPLING AND RECORDER STATIONS

SCALE OF MILES





Surface Water Sampling and Recorder St
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Big Creek above Pine Flat Dam
Chowchilla River near Raymond
Delta-Mendota Canal near Mendota
Delta-Mendota Canal near Tracy^
Fresno River near Daulton
Kaweah River below Terminus Dam
Kern River near Bakersfield
Kern River below Isabella Dam





PLATE D-2
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DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLDGIC DATA

WEEKLY MEAN SPECIFIC CONDUCTANCE
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SAN JOAQUIN VALLEY
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WEEKLY MEAN SPECIFIC CONDUCTANCE
AT SELECTED STATIONS

SAN JOAQUIN VALLEY
1963





STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES

SAN JOAOUIN VALLEY BRANCH

HYDR0L06IC DATA

GROUND WATER QUALITY

BASINS AND AREAS

SAN JOAQUIN VALLEY

OCT. 1,1962 -SEPT. 30.1963
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PLATE E-2

,<!^r'.

.oc CI FrTBIAl- CONDUCTIVITY

^400- VALUES SHOWN ARE E'-";"'"-
.

, ,06

MEASURED AS MICROMHOS EC K « 10

M250*^ INDICATE ;
ESTIMATED LOCATION

STATE OF CALIFORNIA

THE RESOURCES AGENCY

,,P..TMENT OF W.TER .ESOU^CES

SAN JOAOUIN VALUEY BRANCH

HYDROLOGIC DATA

EQUAL ELECimCAL CONDUCTIVITY

IN GROUND WATER

SAN JOAQUIN VALLEY

0CT.I.I962-SEPT.30.1963





LINES OF
EQUAL ELECTRICAL CONDUCTIVITY

IN GROUND WATER
SAN JOAQUIN VALLEY



i



PLATE E-3

STATE OF CALIFORNIA

THE RESOURCES AGENCY

DEPARTMENT OF WATER RESOURCES
SAN JOAQUIN VALLEY BRANCH

HYDROLOGIC DATA

MINERAL TYPES OF GROUND WATER
OCT. 1, 1962- SEPT. 30,1963





MINERAL TYPES OF GROUND WATER
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